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Abstract

A continuum material model is developed for simulating the mechanical re-
sponse of high-density cellulose-based materials subjected to stationary and
transient loading. The model is formulated in an infinitesimal strain frame-
work, where the total strain is decomposed into elastic and plastic parts. The
model adopts a standard linear viscoelastic solid model expressed in terms
of Boltzmann hereditary integral form, which is coupled to a rate-dependent
viscoplastic formulation to describe the irreversible plastic part of the overall
strain. An anisotropic hardening law with a kinematic effect is particularly
adopted in order to capture the complex stress–strain hysteresis typically
observed in polymeric materials. In addition, the present model accounts for
the effects of material densification associated with through-thickness com-
pression, which are captured using an exponential law typically applied in
the continuum description of elasticity in porous media.

Material parameters used in the present model are calibrated to the ex-
perimental data for high-density (press)boards. The experimental characteri-
zation procedures as well as the calibration of the parameters are highlighted.
The results of the model simulations are systematically analyzed and vali-
dated against the corresponding experimental data. The comparisons show
that the predictions of the present model are in very good agreement with
the experimental observations for both stationary and transient load cases.
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